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ABSTRACT

The Cretaceous succession of the Mangyshlak Region is reviewed. Two pe-
riods in the geological history of this region are recognised. Sedimentary
units are determined for period on the base of derailed stratigraphy. Usually
the units are separated by unconformities, differing in range and significance.
The time of terrigenous sedimentarion extends from the earliest Cretaceous
to the early Turonian. The Neocomian succession was formed under chan-
ging Tethyan/Boreal influence. The main interruption in marine sedimenta-
ton took place in the early Hauterivian (which is probably missing in the
region)-Barremian interval, during which continental sediments were deposi-
ted. Aprtian to early Turonian deposits were formed within the European
Palacobiogeographical Region with a few Boreal invasions. The time of car-
bonate sedimentation in the “Chalk sea” Basin of the European
Palaeobiogeographic Region began in the late Turonian and continued
through the Maastrichtian.
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RESUME

Les unitds sédimensaires crétacées de la péninsule du Mangyshluk (Kazakbstan
occidentad),

La série créracée de Ja région du Mangyshlak est revue. Deux périodes dans
Phistoire géologique de cetre région sont reconnues. Les unités sédimentaires
sont déteeminées sut Ja base d’une stratigraphie déraillée: Habiruellemen, les
unités sont séparées par des discordances, d'ige et de significacion différents.
La sédimentation terrigéne s'érend du Créracé basal au Turonien inférieur.
La succession du Néocomien s'est formée sous le changement d'influence
boréale-téthysienne, 1a_principale interruption dans la sédimenration marine
a licu dans Uintervalle de I'Hauterivien inférieur (qui manque probablement
dans la région)-Barrémien, durant lequel se déposent des sédiments conri-

S
%%Tns ?hﬁﬁ? nencaux. Les dépors de IAlbien-Turonicn inféricur se sunt formés dans la
Kazakhstan,  province paléobiogéographique européenne avee quelques invasions boréales.
Créacé.  La sédimentarion cathonatée du bassin de la « Mer de la craie » du bassin
Sé::ifrﬁ?r}::g' paléobiogéographique curopéen débute au Turonien supérieur et se poursuit
paléobiogéographie.  pendant le Maastrichtien.
INTRODUCTION with preferably a wide correlation potential. For

This report includes biostratigraphic dara
concerning Cretaceous high resolution stratigra-
phy of the Mangyshlak Mountains (Fig. 1). The
data were collected during their field trips by
Naidin, Beniamovskii and Kopaevich (1980-
1986), and by Baraboshkin (1989-1995). They
were implemented by data from the geological
literature.

The stratigraphic data are based ot correlated
with the standard biostratigraphical scheme for
western “Boreal” Europe, raken from recent
publications (Carter & Hart 1977; Robaszynski
et al. 1982; Birkelund ¢r il 1984; Wood er al.
1984; Robaszynski 1987; Schoenfeld 1990;
Rawson er al. 1996). We are not discussing
details and problems of these stratigraphic corre-
lations, which fall outside the scope of the pre-
sent report.

STAGE BOUNDARIES

Investigation of palacogeography and
sequence/event stratigraphy must be based on a
precise and reliable zonal stratigraphical scheme

408

their investigations, the previous Russian authors
have used the standard zonal scale for the Lower
Cretaceous (Luppov et afl. 1976, 1983, 1988;
Saveliev 1992; Baraboshkin 1992, 1996, 1997)
and for the Upper Cretaceous the stratigraphical
scheme of the Mangyshlak, where the foramini-
fera zanal scheme is closely correlated with zonal
schemes based on macrofauna (Naidin et al.

1984a, b, 1995).

LowER CRETACEOUS

The Lower Cretaceous of Mangyshlak is charac-
terised by a terrigenous deposition in shallow
water o near-shore and conrtinental environ-
ments. The stratigraphy of the Lower Creraceous
of Mangyshlak is based mainly on ammonite dis-
tribution (Fig. 2). It was mainly developed by
Semenov, Luppoy; Sokolov, Saveliev, Bogdanova.
The biostratigraphic scale based on bivalves is
particularly useful and was developed by
Mordvilke, Nikitina, Saveliev, Bogdanova. The
foraminifera scale results from research by
Myatlyuk and Vasilenko. Application of a fora-
minifera scale is limited for the Neocomian
because of strong facies control, buc is very useful
for the Aptian-Albian interval.
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Fia. 1. — Geological map of Mangyshlak.

The Jurassic/Cretaceous boundary coincides with
a major unconformity. Berriasian sediments are
tepresented by a shallow water sandy-silty succes-
sion, with marl and limestone inrercalations, and
oyster banks. The sediments are irregularly distri-
buted because of later erosion. The [urassic/
Cretaceous boundary in Mangyshlak is determi-
ned by the appearance of ammonites of the
Tethyan family Berriasellidae: Rigsanites Spath,
Neocosmoceras Blancher, Subalpinites Mazenor,
etc. and of some representatives of the Boreal
family Craspeditidae: Surites Sasonov (Luppov et
al. 1988). The benthic assemblage also conrains
a mixwre of Boreal and Tethyan bivalves, gastro-
pods, brachiopods and other fauna: Buchia vel-
gensis (Lahusen), B. okensis (Pavlow), B, unci-
tordes (Pavlow) (Boreal): Myophorella locwinson-
lessingi (Renngarten), Rutitrigonia lacviseula
(Lycett) (Tethyan) and others. It is intcresting,
that foraminifera dara demonstrate the absence
of Boreal elements (Luppov et al. 1988). The
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fauna indicates the presence of the upper
Berriasian only and the absence of the Volgian to
middle Berriasian interval. The faunal assem-
blage suggests thar marine conditions disappea-
red near the Jurassic/Cretaceous boundary and
after a short Tethyan transgression, Boreal water
penerrated in the area.

The base of the Valanginian is marked by an ero-
stonal unconformicy and by che presence of
phosphoritic conglomerares. It was recognised by
the appearatice of Boreal Valanginian ammonites
and buchiids. Valanginian sediments were for-
med in shallow warter environments. They are
represented by various terrigenous facies with
intercalations of carbonawces. The Valanginian. is
characterised by the development of a Boreal
ammonite Faupa: Nikitinoceras Sokolov,
Polyptychites Pavlow, Dichotomites v. Koenen
(Luppay ¢t al 1983). There is the only evidence
for the presence of Tethyan fauna is the upper
Valanginian ammonite Neohaploceras sp., figured
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Fia. 2. — Ammeonite zonation of Lower Cretaceous of Mangyshlak. Stars mark ammonite zones, revised or proposed for the first time
in this paper.
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from Mangyshlak by Gordeev (1971). The ben-
thic assemblage is mixed and contains both
Boreal and Tethyan elements, bivalves: Buchia
keyserlingi (Lahusen), B: sibirica (D. N. Sokolov)
(Boreal), lotrigonin scapha (Agassiz), Litsch-
kovitrigonia tenuituberculata Savelievy corals:
Thamnasteria digitata Fromentel, Stereocoenia
collinaria (Fromentel) (Tethyan).

The Valanginian/Hauterivian boundary is very
difficult to recognise in Mangyshlak, and in the
whole Peri-Caspian Region. The lower
Hauterivian was traditionally described from
Mangyshlak according to Saveliev. He cited
records of Dichotomites bidichutontus (Leymerie)
(Saveliev 1958; Saveliev & Vasilenko 1963).
According to up-to-date interpretation, this
ammonite should be referred to the upper
Valanginian of mainly Boreal Province. Luppov
et al. (1983) referred shell-rich beds and sand-
stones to the Hauterivian on the base of the pre-
sents of the brachiopods Cyclothyris irregularis
(Picter), C. gillieroni (Pictet) and of the corals
Actinostrea colliculvsa Trautschold (in East
Karatau). The only record of the lower
Hauterivian Lytécoceras sp. is from che Peri-
Caspian Region (Koltypin 1970). We assume
that this identification was a erroneous, because
the inadequate understanding of Lyticoceras
Hyart, 1900 in the stratigraphic literature of that
time. If this were the case then there is no real
evidence for the existence of lower Hauterivian
sediments in that area. The other reason for the
absence of lower Hauterivian in Mangyshlak is
the general palacogeography. Sediments of thar
age are missing over most of the Russian
Platform (in the north), in the northern part of
the Scythian Plarform (to the west); in
Kazakhstan and Turkmenia (to the south-cast)
they are present mainly in continental facies. In
the Tuarkyr area (situated between the Grear
Balkhan and Mangyshlak) the lower Hauterivian
is also missing. This is supported mainly by
ostracod data (Alekseeva e al. 1972).

The presence of upper Hauterivian in
Mangyshlak is can be discussed, but is more
plausible, because sediments of that age cover the
eastern part of the Russian Platform (including
the Peri-Caspian) and the Scythian Platform. It
is possible that part of the continental red-colou-

GEODIVERSITAS + 1999 « 21 (3)

Cretaceous of Mangyshlak

red unit (Barremian, according to traditional
stratigraphy) belongs to the upper Hauterivian as
was supposed by Saveliev & Vasilenko (1963).
The Hauterivian/Barremian boundaty is not
characterised by ammonites in Mangyshlak.
Usually in the Peri-Caspian area the boundary is
placed at the disappearance of the upper
Hauterivian Boreal ammonites Simbirskites
Pavlow and Craspedodiscus Spath and the appea-
rance of the belemnite Oxyteuthis Stolley. The
Barremian age of red- and rainbow-coloured
sands, siles and clays (Kugusem Formation} is
supported by a specitic foraminiferal assemblage;
Gyroidinoides sokolovae Mjathiuk and Conorbi-
nopsis barremicus (Mjadiuk) by comparison with
Peri-Caspian sections (Myatyuk 1980) and by
ostracod data (Karotkov & Shilova 1982).
Sediments of chat type are widely discributed n
the Turanian Platform area. It was the time of
separation from the Russian Plattorm Basin cau-
sed by sea-Jevel fall and followed by rhe fresh-
cning of the water,

The Barremian/Aptian boundary is recognised
more easily in the region by the appearance of
the lawer Aprian ammonite Des/m_yf'xilt':
Kasansky. The base. of the Aptian coincides with
a regional rransgressive surface and condensed
beds with Deshayesites deshayesi (Leymerie in
d'Orbigny), D. dechyi (Papp), Tropaeum sp. and
other northern Tethyan favnal clements {Saveliev
& Vasilenko 1963), The Aptian succession is
represented by a sandstone-silistone shallow
marine unit with clays at the hase, containing
numerous small unconformitics. 'Fhe three
Aptian substages are presented in this arca, but
the upper Aptian succession is condensed in the
basal phosphoric horizon of the lower Albian.
The ammonite assemblage known from
Mangyshlak (Deshayesites Kasansky, Paraboplites
Anthula, Fpicheloniceras Casey, Acanthoboplites
Sinzow) demonstrates the influence of northern
Tethyan water.

The Aptian/Albian boundary is defined at the
base of Leymeriella tardefurcata ione, which is
widely distributed in the region. The Albian suc-
cession is formed by shallow-marine and near-
shore terrigenous deposits. It was investigaced in
detail (Saveliev 1973, 1992). Records of
Arcthoplites jachromensis (Nikitin) together with
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leymeriellids (Saveliev 1973) are very important
for characterising the short-term influence of
Boreal seas and this taxon is a good for correla-
ting Arctic and Tethyan scales (Baraboshkin
1992, 1996). The faunal assemblage is very rich
in ammonites and contains mainly European
forms (Leymeriella Spath, Sonneratia Bayle,
Otohoplites Steinmann, Hoplites Neumayr,
Callihoplites Spath, etc.). The Tethyan influence
is clearly visible in che lower Albian (Downvil-
leiceras Grossouvre abundance), lower middle
Albian (appearance of rare Lyelliceras) and from
the middle upper Albian onwards (where
Mortoniceras Meek, Stoliczkaia Neumayr and
heteromorphs occur frequently). At the same
time, an endemic evolution took place (the lower
upper Alhian, when Semenovires Glasunova was
widely diseributed). The faunal distdbation indi-
cates a relarive sea separation. The Albian succes-
sion is very complete in terms of ammonite
stratigraphy. (Saveliev 1992), bur cantains nume-
rous small stracigraphical gaps, marked usually
by phosphorites. The style of deposition during
the Albian changed from shallow open marine in
the beginning to near-shore in the end typical for
Peri-Caspian (Baraboshkin 1996, 1997). The wop
of the Albian is regionally eroded and some of
the Albian ammonites are found reworked, in
condensed basal phosphoritic harizon of lower
Cenomanian.

UPPER CRETACEOUS

The Cenomanian/Turonian boundary is at the
top of the Seiponsceras gracile zone. The belemni-
te Praeactinocumax plenus (Blainville) is also cha-
racteristic for the terminal part of the Ceno-
manian. The lower Turonian houndary position
practically corresponds to appearance of the
Mytiloides inoceramid lincage and chis level is an
event which can be traced throughout the
Tethyan and Borcal realims.

The Turonian/Coniacian boundary coincides
with the frse appearance of Cremnoceramus
rotundatus (sensu Troger non Fiege: Kauffman et
al. 1996). This level is lower cthan the firsr
Cremnoceramus d{fbrmis (Meek), which was men-
tioned in previous Russian schemes.

The Coniacian/Sanwnian boundary coincides
with the basc of the Cladoceramus undulatoplica-
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tus zone. It is a very good level, because the
remains of this taxon is very easily identified.
The Santonian/Campanian boundary is at the
base of the Goniotenthis granulata quadrata zone
in western “Boreal” Europe. This level coincides
almost exactly with che disappearance of
Marsupites testudinarius (Schlotheim) in
Mangyshlak as elsewhere. Zonal species of
belemnites not been found here. Guniorenthis
Bayle species do not extent 1o the east beyond
the Donets Basin. Assemblages of other belem-
nites, Aceinocamax lacvigatus Arkhangelsky,
determine the age of this interval as early
Campanian (Naidin er @/ 1984b).

The Campanian/Maastrichrian boundary is very
sharp: mass findings of Belemnivella langei
Jeletzky group are suddenly weplaced by mass fin-
dings of Belemnella.

The Maastrichtian/Danian boundary is very
sharp also, because a steatigraphical gap is present
and shown by the disappearance of many macro-
faunal groups: ammonites, belemnites, inocera-
mids.

The micropalacontological scheme tor the Upper
Cretaceous of Mangyshlak is very detailed and
contains 26 foraminiferal subdivisions (Fig. 3).
The identification of zones is based on tracing
species assemblages. At different time intervals
the representarives of difterent genera rook a lea-
ding stratigraphic significance; Gauvelinella
Brotzen for the Cenomanian/Turonian, Seen-
siecina Broizen for the Comacian-Santonian,
Bolivinoides Cushman for the Campanian/
Maastrichtian.

The common occurrences of Gavelinella cenoma-
nice (Browzen) and Rotalipora appeninnica (Renz)
are teferred to the lawer Cenomanian, and
appearance of Lingologavelinellu globnsa (Brotzen)
is related to the middle-upper Cenomanian.

‘The lower Turenian interval of foraminifera evo-
lution is marked by the presence of large
Hedbergells Broennimann & Brown and Whitei-
nella Pessagno (zonc A « Grandes Globigerines »),
while the middle-upper Turonian interval is
determined by appearance and evolution of
Marginotruncana sp. and Gavelinella monilifor-
mis (Reuss).

The abundance of Merginotruncana Hotker or
“Grandes Rosalines” increases near the Turonian-
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Coniacian boundary deposits. This boundary is
determined by the mass appearance of
Gavelinella praeinfrasantonica (Mjatliuk)
(= G. aff. vombensis), Reyssella kelleri Vassilenko
and also by small Steusioeina. Mass occurrence of
typical Stensioeina granulara grantilara (Olbertz),
Gavelinella thalmanni (Brotzen), G. voinbensis
(Brotzen) (= G. infrasantoriicd). Osangularia whi-
tei whitei (Browzen) are a typical for the upper
Coniacian, Stensioeina exculpia exculpra (Reuss)
appears in the terminal part of the Coniacian
and is especially numerous in the lower San-
tonian.

The Santonian/Campanian boundary is conside-
red to be within the Bolivinoides strigillatus zone.
The appearance and mass occurrence of
Stensivetna pomerana Brotzen, Gavelinella cle-
mentiani clementiana (d'Orbigny), Bolivinoides
decoratus (Jones) are typical for the lower
Campanian, those of Bratzenella monterelensis
(Marie) for the middle Campanian. The upper
Campanian is determined by the appearance of
Cibicidoides voltzianus (d'Orbigny) followed
by Bolivinoides draco miliaris Hiltermann &
Koch, Bolivina kalinini (Vassilenko) (= B, incras-
sata (Reuss), narrow specimens), upwards by
Bratzenella taylorensis (Carsey) and in the most
terminal pare by Angulagavelinella gracilis
{Marsson).

The Campanian/Maastrichtian boundary is deter-
mined on the basis of the appearance of
Neoflabellina reticnlat (Reuss) and Bolivina decur-
rens (Ehrenberg), bur alse on the presence of
abundant Angulogavelinella gracilis {Marsson). The
middle part of the lower Maastrichtian is differen-
dated by Browenella complanat (Reuss) and the
upper part by Bolivinoides draco draro (Marsson)
and Anomalinoides subcarinatus (Cushman &
Deaderick). The upper Maastrichtian is characte-
rised by the appearance of Brotzenella pracacuta
(Vassilenko) and of Anomalinaides pinguis
(Jennigs) and in its terminal part by the of occur-
rence of Hanzawia ekblomi (Browzen) and of
Pseudotextularia elegans (Raehal).

This stratigraphical scheme allows correlation of
all Upper Cretaceous sections in Mangyshlak
with those of many areas of western part of
"Boreal” Europe: Anglo-Paris Basin, western
Germany and lowland part of Poland.

GEODIVERSITAS » 1999 « 21 (3)

Cretaceous of Mangyshlak

THE SUCCESSION OF SEDIMENTARY
UNITS

“Sedimentary units” stand for relatively confor-
mable succession of genetically telated strata
bounded at the top and base by unconformities
or by cortelative conformiiies. This.is a modifica-
tion of au earlier usage by Sloss (1976), There
are many different visible and invisible gaps and
unconformities in the investigated area (Saveliev
1971; Naidin 1987; Naidin & Kopaevich 1988).

LowER CRETACEOUS SEDIMENTARY UNITS

The Lower Cretaceaus succession contains many
different stratigraphical gaps and several large
unconformitics. Mostly they are erosional in oti-
gin because of shallow conditions of the whole
succession, The main gaps and flooding surfaces,
which separate different sedimentary units, could
be determined in the following leyels (Fig, 3).
The lower Berriasian: 2 gap appeared during
significant palacogeographical rebuilding and
interrupting of sedimentation. Hence, an uncon-
formity is visible atv the base of the upper
Betriasian (it overlies different parts of the
Mesozoic or Palacozoic sequence). There are
many small gaps inside the Berriasian interval
which are only of local significance,

The gap and uncontormity between the upper
Berriasian and lower Valanginian extend over 1-
2 ammonite zones. Usually, this level s marked
by erosional surface with phosphorites. Also typi-
cal for Mangyshlak is that the lower Valanginian
overlays the Middle Jurassic, and highly conden-
sed phosphoric horizons were deposited, The
highest condensation is seen in the Nikitinoceras
hoplitoides 20ne, but the base of the Valanginian
(an analoguc of the Neatollia klimouvskiensis zone
of Siberia) is missing.

In the Valanginian-Barremian interval a hiatus
includes the complete lower Hauterivian. The
gap is usually indicated by a thin basal level with
phosphorites, sofiground and an erosional surfa-
ce development. The existence and completeness
of other parts of the Hauterivian/Barremian suc-
cession is under discussion and needs additional
palacontological evidence.

The Barremian/Aptian boundary hiatus extends
over 1-3 ammonite zones. [t is teptesented by a
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Symbol Zone
m, Hanzawaia ekbloml, Anomalinoides pinguis, Gavelinella ex gr. danica, Pseudotextularia vanans, P. ele- XXvi
gans
m,3-m, | Broizenella praeacuta, Cibicides kurganicus, Gavelinella pertusa, Tappanina selmensis XXV
m,? Bolivinoides draca draco, Colsiles crispus, Gavelnella midwayensis, Stensioeina caucasica XXIv
m,2 Brotzensila complanata, Spiroplectammina stituralis. Gavelinefla weller, Anomalinoides subcarinatus, XX
Bolivina incrassata incrassata, 8. incrassala crassa
cp-m,* | Angulogavelinella gracilis stellaria, Neaflabsfina reticulata, Osangularig navaroana, Gyroidina globo- XX
sa, Cibicidoides benbix, Bolivina decurens, Bolivinoidzs dslicatulus, B. peterssoni, Reussella minuta
cp,d Brotzeneila taylorensis, Neofiabellina praereticillata, Bolivina Incrassala incrassata, Pseudouvigerina XXI
crislata, Bolivinoides giganteus
cp;? Bolivinoldes draco millaris. Eponides frankel, £ conspectus, Gavelinella cayexi mangyshiakensis, XX
Bolivina kalinini, Gemellides orcinus, Rugoglobigerina rugosa
cpy’ Cibicidoides voltzianus, Heterostomelia foveolaia, Flectina rulhenica, Globoratalites emdyensis, XIX
Gavelinella clemennhana iaevigata. Globolruncana mocozovae
cp; Brotzenella monterelensis, 8. menneri, Gavelnella clementiana usakensis, Arenobulimina convexoca- XVl
merata, Heterastomella praefoveolaia, Orbignyna sachen, O. ovata, Voloshinovelia fertia, V. laffitei
cp,i(up) | Cibicidoides akiulagsyensis, Plectina convergens XVl
cp, 3(Iow) Cibleldeldes temirensis, C. momanus. Eponides biconvexus, Bolivinoides lasvigatus laevigatus, XVI
Bolivinitella galeata
cpy? Bolivinoides decoratus decoratus, B. granulatus, Osangularia cordheniana, Globigeninelfoides volutus XV
cp,’ Gavelinsila clementiana clemnentiana, G. dainae. Neoflabellina rugosa. Stensfoeina pommerana, XIV
Reusselia psevdospinulpsa, Bolivinoides laevigatus finitima. Globotruncana arca
st,-cp,’ | Bolivinoides strigillatus, Ataxophragmium vrbignynaeformis, Gavefinelia stelligera, Globotruncana arca- X
lormis
st, Osangularia whitei polycamerats, O. whiter crassa, O. wniter whited, Gavelinefla ex gr, stelligera, XN
Cibicides excavatus
sty Slensloeina granulata perfecta. S. granulata incandita, S. exsculpta aracllis X!
cny-st, Stensioeina exsclilpta exsculpts, Gavelinella vombensis, G. umbilicatula, Cibicidoides eriksdalensis X
cn, Stensioeina granulata granulata, Spiroplectammina embasnsis. Valvulineria laevis, Gyroidina turgida, IX

Globorotalites michslinianus, Osangularia whitef whiled, Gavelinella vombensis (= G. infiasantonica),
G. thalmannt, G. costulata, Bolivintta eleyi

ch, Retisselia kelleri, Gavelinella praginfrasantonica, Gavelinella kellerl, G. costulata, Stensioeina granulata Vil

kelleri. Marginotruncana coronala

t Ataxophragmium nautiloides. Gavelinella ex gr. costulata, Cibicidoides praeeriksdalensis, Vil
Marginotruncana renzi

t, Gavelinella moniliformis, G. ammanoides. Spircplectammina praelonga, Gaudryina vanabilis, Vi
Gluborotalites multiseptus, Réussella carinals, Marginotruncana lapparenti, M. marginata, Hedbergella
agalarpvae

t,(up) Globorotalites hangensis. Spiropiectamming cuneata, Gawdryina subserrala, Gyroidina nitida, \'

Valvulineria lenvicula, Gavelinella vesca. Cibicidaides apprima

t(low) | Medbergella holzli, H. portsdownensis, Whiteidella brittonensis, W. archeocretacea, W ballica, v
Globigerinelloides benionensis

cmy, Lingulogavelinella globosa,Brotzenelia berthelini, Gavelinella vesca m

cm, Gavelinalla cenomanica, G. talica, Lingufogavelinella orbiculala. Cibicides polyrraphes polyrraphes, -1l
Neobulimina numérosa, Hedbergella caspla, Thalmanninelia appenninica

Fia. 3. — Foraminifera zonation of Upper Cretaceous of Mangyshlak.
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condensed horizon containing small phosphatic
pebbles with reworked lower Aptian fauna.

The Aptian/Albian boundary gap including the
upper Aptian-basal lower Albian (2-3 ammonirc
zones to the wholc middlc-upper Aptian and basal
Albian). It is an important unconformity marked
by a strong erosional and environmental break.
Traces of upper Aptian are recognisable in rewa-
shed phospharic pebbles in Mangyshlak sections.
There is an uncontormity in the topmast Albian
(usually less than one ammonite zone, but in
some Mangyshlak scctions — half of the stage is
missing). A gap separates Lower and Upper
Cretaceous sequences. It is easily rccognisable by
a thick phosphoritic horizon and by an uncon-
formity at the base. All hiatuses are more extensi-
ve in easterly direction in the marginal parts of
the basin. Because of the gaps mentioned above,
the following sequences were recognised in the
Lower Cretaccous of Mangyshlak.

Upper Berriasian-Valanginian unir (I): the unit is
scparated by a very strong unconformity at the
basc of the upper Berriasian and by an erosional
surface at the top of the Valanginian. It is a very
COITIP]CX member \Vi[h m:my Smﬂl] \D'SPS, espccial-
ly in the lower Valanginian part. This unit begins
with coarse-grained near-shore sediments and
finishes with relatively deep-water clayey sedi-
ments for the latest stage of scquence devclop-
ment. It is important that the unit was formed
mainly under Boreal water influence with shorr-
term penetration of Tethyan water at its begin-
ning.

Upper Hauterivian (?)-Barremian unit (I1): the
unit includes mainly subaeral sediments. There is
an erosional surface ac the base of the sequence
and another erosional surface at its wop.

Apdan unit ([1I): the unit stares at the transgres-
stve part of the lower Aptan with an erosional
surface and an unconformity at its base. The
upper limir of unit 11T is an erosional surface
with the condensed upper parc of the Aptian
stagc. This unit was formed during a transgressive-
regressive cycle, finished during the lare Aptian
in near-shore ta subaeral (partially) environ-
ments. The deepest conditions fallowed by an
anoxic event existed during the latest early-mid-
dle Aptian. The deposition took place under
Tethyan water influence.
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Albian unit (IV) is characterised by a rapid trans-
gression and a slow late carly to latest Albian
shallowing. It is scparated by an crosional surface
from the Aptian. At the top, there is a strong
unconformity with crosional surface and phos-
phoric condensation overlain by the Ceno-
mantan. Unit IV is represented by a trans-
gressive-regressive cycle with a change of condi-
tions at the end of the carly Albian-beginning of
the middlc Albian. During this rime, the sandy
to silty-claycy shallow marinc scdimencation
changed into a necar-shore environment. The
Albian devclopment of Mangyshlak Basin was
affceted by Boscal influcnce at the bcginning, by
scparation from other basins in the early lare
Albian and by an increased influence of Tethyan
waters in the latest Albian.

UrrER CRETACEOUS SEDIMENTARY UNITS

Six sedimentary units compose the succession of
the Upper Cretaceous in Mangyshlak (Fig. 4).
Units 1-11 are differentiated from those with rer-
rigenous composition: sands, sandstones and
clays. Units 11-VI contain carbonate clays, marls
and chalk. There are “black beds” on the
Cenomanian/Turonian boundary in the strati-
graphically complete sections.

There is only onc regional unconformity in the
Upper Cretaceous succession of Mangyshlak
arca: at the Cenomanian/Turonian boundary,
but relarively complete sections also exist. Many
small hiatuses similar o hard grounds are visible
in the carbanare part of all sections of
Mangyshlak (Naidin & Kopaevich 1988). The
genesis of these hardgrounds is explained by a
combined effect of climatic and custauc agents.
It is suggested thar carbonate tocks containing
hardgrounds are a modificarion of rhythmically
bedded strata.

The clay intercalations or “clays” differ from the
carbonate sediments above and below in the
abrupt decreasc in the CaCO; amounr. It is assu-
med that the “clays” result from submarine carly
carbonatc biogeochemical dissolution at rhe sca
floor caused by an abrupt increase in biological
productivity of the pelagic zone (Naidin &
Kopaevich 1988).

The Upper Cretaceous interval in Mangyshlak

can be divided in six units. These units and their
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Fic. 4. — Sedimentary units ol the Cretaceous ot Mangyshlak. 1, clayey sands: 2. clays, siltstone and sandstone aftarnations;
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(phosphorite horizon); 20, erosional surface; 21, hardground. Roman numerals agree with sedimentary units.
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boundaries were formed under the influence of
sea-level changes, but some of them have a tecto-
nic origin.

Unit I (Cenomanian-lower Turonian): the
remains of oysters, other bivalves and phosphatic
nuclei of ammonites are- usually present. The
foraminifera zones [-11] characterise this sequen-
ce. This unit contains a very poor assemblage of
benthic foraminifera, but the Cenomanian/
Turanian boundary inrerval is characterised by
large Hedbergella- Whiteinella planktonic forami-
nifera association,

Unit 11 (middle-upper Turenian-lower Conia-
cian) bas a hiarus in its base. Tts size is different
in different parts of the area — sometimes a part
of the Cenomanian or all of the middle-upper
Cenomanian and the lower part of the lower
Turonian are missing. There is a phosphatic hori-
zon at the base of unic Il. This is a condensed
section, which was formed partly under the
influence of sea-level changes (Hancock 1992).
The beginning of this unit may coincide with
mark 89.8 Ma in the curve of shore onlap of
Haq er «l. (1987) (Naidin 1995). Inoceramids,
brachiopods, rare ammaonites and echinids are
present. The foraminifera zones 1V-VIII charac-
terise this succession. Benthic/planktonic forami-
nifera ratio is always high, but decreases near
Turonian/Coniacian boundary ("Grandes
Rosalines” intetval).

Unit [ (upper Coniacian-Santonian) was for-
med during an unstable eustatic situation. There
is a sharp hardground surface at the base of this
unit. Traces of custatic transgression are visible
towards the end of this unit, its beginning may
coincide with mark 85 Ma of the main curve of
Haq er al. (1987). This is the “Marsupites trans-
gression” in Westetnn Europe and in Mangyshlak.
Renains of inoceramids and crinoids are usually
present here. The foraminifera zones 1X-XI11I
characterise these units. Benthic/planktonic fora-
minifera ratig is also high,

The boundary of units T and 1V (or Santonian-
Campanian boundary) shows a small condensa-
tion at this level. Belemnite rostra are abundant
and remains of inoceramids are rare inside chis
unit (Lower Campanian). Many small echinids
(Offaster Desor, Galeola Klein) are found in the
lower part of this unit, The upper part is charac-

GEODIVERSITAS « 1999 + 21(3)

Cretaceous of Mangyshlak

terised by belemnites, rare ammonites and abun-
dant small and large echinids also. Very rich
assernblage of foraminifera is present, benthic
foraminifera prevail. The beginning of Unic V
(middle Campanian) coincides with mark
77.5 Ma. The eustatic rise of sea-levcl ook place
at this time and the transgression peak probably
comeide with mark 73.5 Ma of Hancocle (1992)
{Naidin 1995).

Unit VI cansists of chalk of Maastrichtian age in
Mangyshlak. The lower boundary of this unic is
different in different places: a continuous transi-
tion or a small or big hiatus in the southern
Aktau Mountains. The upper Maastrichtian part
of the unit has a regressive character with short
transgressive impulse towards the end, so called
“elegans transgression” (mark 67.5 or 68.5 Ma:
Wicher 1953). The benthic/planktonic foramini-
fera ratio decreascs sharply at this level. This Late
Maastrichtian short but intensive transgression is
clearly revealed by sedimentological and strucua-
ral properties and was also shown by the last out-
burst in the appearance of new globotruncanid
taxa (Maslakova 1978). Many diffcrent fossil
remains exist in this unic: belemnites, ammo-
nires, oysters, brachiopods. echinids. The top of
unit VI coincides with the eustartic fall of the sea-
level at the Maastrichtian/Danian boundary. The
biological crisis is tixed ar this boundary, all
remains of ammonites, belemnites, inoceramids
and practically all planktonic foraminifera disap-
peared. All the sections show a hiatus in the base
of the Danian, only two Mangyshlak sections
(Koshak and Kyzylsai) are marked by “boundary
clay” with iridium in chis interval.

CONCLUSION

From the data presented, the following stages in
the development of Mangyshlak during the
Cretaceous can be recognised,

1. A ume of terrigenous sedimencation:

— sedimentation in a basin with longitudinal
connections with strong boreal influence and
smaller Tethyan invasions: upper Berriasian-
Valanginian;

— sedimentation in continental conditions: upper
(?) Hauterivian-Bartemian;
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— sedimentation in a basin with longitudinal to
latitudinal connections, with Tethyan influence:
Aptian;

— sedimentation in a basin longitudinal to ladru-
dinal, but predominantly latitudinal connections
with short Boreal and Tethyan incursions and
with partial basin isolation: Albian;

— sedimenrtarion in a latitudinai-oriented basin of
European Palaeobiogeographic Region:
Cenomanian-carly Turonian.

2. A period of carbonate sedimentation in the
“Chalk sea” Basin of European Palaco-
biogeographic Region: middle Turonian-
Maastrichtian.

Acknowledgements

The authors are grateful to Prof. W. Kuhnt
(University Kiel, Germany) and Prof.
E Robaszynsky (Faculté Polytechnique de Mons,
Belgium) for constructive comments on the
manuscript. The work was undertaken with the
support of Peri-Tethys Program.

REFERENCES

Alekseeva L. B., Korotkov V. A, & Shilova D. D.
1972. — On the age of Kyzylkyr Formation nf
Tuarkyr {(West Turkmenia): 41-45 [in Russian], i
Mesozoic biostratigraphy of oil- and gas-fields of the
USSK. Nauka, Moscow.

Baraboshkin L. J. 1992, — The Lower Albian of
Cenrral parts of the Russian Platforr: 20-36, [in
Russian], in Shik §. M. (ed.), The Phanerozaic stni-
tigraphy of the cenrral part of the East-European
Platform. Centrgeologia, Moscow.

— 1996. — Russian Platform as a controller of the
Albian Tethyan/Boreal ammonite migration.
Geologivat Carpathica 47 (3): 1-10,

— 1997, — The Tethyan/Boreal Problem as the
result of pulucobiogeographical changes: Early
Cretuceous examples from the Russian Platform.
Mineraflit Sovnia 29 {(4-3); 250-252,

Beniamavskii V. N, & Kopaevich 1. 1, 1997, — Lare
Santonian-Maaserichtian benrhic foraminiferal
zonation in the European palaeobicgeographical
area (EPA). AMineralic Slovace 29 (4-3): 328-330).

Birkelund T., Hancock J. M., Hare M. B., Rawson
P. F., Remanc J., Robaszynski F., Schmid F. &
Surlyk F. 1984. — Cretaceous stage houndarics-
proposals. Bulletin of the Geological Society of
Denmark 33: 3-20.

418

Gordeev N. . 1971, — On the ammoaites from the
Polyptychites horizon of Neocomian of Mangyshlak.
Transactions Tusiitute Geology dnd Geaplrysics 2:
190-198 [in Russian].

Hancock J. M. 1992, — Transatlantic correlations in
the Campanian Maastrichtian stages by eusratic
changes of seu-level, Geological Suctery of London,
Special Publications 70: 241-256.

Haq B. U, Hardenbol |. & Vail 1. 1987. —
Chronology of the flucruating sea level since the
Triassic. Science 235 (4793): 1156-1167.

Kautfman L. G., Kennedy W. J. & Wood C. J.
1996. — The Coniacian Stage and Substage boun-
daries, /n Rawson P. F., Dhondr A. V., Hancock
J. M, & Kenmedy W. J. (¢ds), Secund International
Symposiuim on Creraceous Stage Boundaries,
Brussels 8-16 September 1995, Bulletise de [Tnstitut
Reyal des Sciences naturelles de Belgigue, Sciences de
bz Tevre 66 : 3143,

Koltypin §. N. 1970. — Creraccous. Peri-Caspian
depression, in Gevlogy of USSR, Nedra, Moscow
12: 544-596 [in Russian].

Koratkov V. A, & Shilova D. D. 1982, — On the
problem of the age of Kugusem Formation of
Mangyshlak: 36-39 [in Russian], iz Bennenson

A Aed.), Srratigraphy and palacageography of oil-
and gas-field vegions of the young p .mff:'nu. Nauka,
Moscow.

Luppov N. P, Aleksceva L V., Bogdanova T. N,
Kaorotkov V. A, Dzhalilov M. R., Lobacheva §. V.,
Kuzmicheva E. 1., Akopian V. T. & Smirnova 5. B.
1983. — Valanginian of Mangyshlak. Nauka,
Moscow, 120 p. [in Russian}.

Luppov N. ., Bogdanova T. N., Lobacheva S. V.,
Akopyan V. T., Dzhatilov M. R.. Korotkov VA,
Myatlyuk E. V. & Porerskaya E. S, 1988,
Berriasian of Mungyshlak. Nauka, Leningrad, 240 p.
[in Russian].

Mashikova N. 1. 1978, — Globotruncands of sowthern
part of USSK. Nauka, Moscow. 166 p. [in Russian].

Myarlyuk E. V. 1980. — On the importance of
Foraminifera from the epicontinental basin nf
Russian Platfarm for the elaboration of 4 zonal
scheme for the Barremian. Problems of Micro-
palaeoniology 23: 127-138 |in Russtan).

Naidin D. P. 1987, — The "Hardgrounds” in epi-
conrinental carbonate sections of Upper
Cretaccous: 242-262 |in Russian], 7# Milanovsky
E. E. & Dobruskina L. A, (eds), Historical Gevlogy:
results and perspectives, Moscow State University,
Mnscow,

— 1995, — Eustasy at Ppicontinental Seas nf Fast-
European Pladform. 2. Late Cretaceous Platform
sequences. BiyHlutien Moskovskogo Obchestva
Lipitaelei Privody. Otdel Geologii 70 (5). 49-65 [in
Russian). N

Naidin D, P., Beniamovskii V, N. & Kopaevich L. F.
1984a. — Methods of studying transgression and
regression cycles (examplified by west Kazakbstan sec-

GEODIVERSITAS » 1939 » 21(3)



tions). Moscow State University, Moscow, 162 p.
[in Russian].

— 1984b. — Biostratigraphic classificarion on the
Upper Cretaceous of rhe European Palaco-
biogeographic Region. Vestnik Moskovskogo Univer-
siteta, serya geologya 39 (5): 3-15 [in Russian].

— 1993. — Palacogeographical base for stratigraphical
subdivisions. Moscow Stare University, Moscow,
136 p. [in Russian].

Naidin D. P. & Kopaevich L. F. 1988. —
Synsedimentary gaps in Upper Cretaceous of
Mangyshlak. Moscow State University, Moscow,
128 p. [in Russian].

Rawson P. F., Dhondt A. V., Hancock J. M. &
Kennedy W. J. 1996. — Proceedings of Second
International Symposium on Cretaceous Stage
Boundaries, Brussels 8-16 September 1995.
Bulletin de ['Institur Royal des Sciences Naturelles de
Belgigue, Sciences de la Terre 66 : 1-123,

Saveliev A. A. 1958. — The Lower Cretaceous
Trigoniidae of Mangyshlak and Western
Turkmenia. Trudy Vsesojuznogo Nauchno-
Issledovarelskogo Geologo-Razvedochnogo Instituta
125: 1-515 [in Russian].

— 1971. — On strarigraphical unconformities in the
Lower Cretaceous of Mangyshlak. Biylluzien
Moskovskogo Obchestva Ispitatelei Prirody. Ordel

GEODIVERSITAS « 1999 « 21 (3)

Cretaceous of Mangyshlak

Geologii 4G (2): 68-72 [in Russian].

— 1973. — Lower Albian srrarigraphy and ammo-
nires of the Mangyshlak (Leymeriella tardefurcata
and Leymeriella regularis Zones). Trudy Vse-
sojuznoge Nauchno-Issledovatelskogo Geologo-
Razvedachnogo Institara 323: 1-340 [in Russian].

— 1992. — Lower Albian ammonites of Mangyshlak,
their phylogeny and importance for Albian zonal
stratigraphy of Sourh of the USSR (Cleoniceras
mangyschlakense Superzone). Nedra, Saint
Petersburg, 223 p. [in Russian].

Saveliev A. A, Vasilenko V. P. 1963. — The faunistic
basis of the Lower Cretaceous srratigraphy of
Mangyshlak. Trudy Vsesojuznogo Nauchno-
Issledovarelskogo Geologo-Rzlzuedoc/gwgo Instituta
218: 248-300 [in Russian]. .

Schoenfeld J. 1990. — Zur Stratigraphie und Okolo-
gie benthischer Foraminiferen im Schreibkreide-
Richiprofil von Ligerdorf/Holstein. Geologisches
Jahrbuch, Hannover, A 117: 1-139,

Sloss L. L. 1976. — Areas and volumes of cratonic
sedimenrs, Western North America and Easrern
Europe. Geology 4 (5): 272-276.

Wicher C. A. 1953. — Micropalidonrologishe
Beobachtungen in der hdheren borealen Ober-
kreide, besonders im Maasrrichr. Geologisches

Jahrbuch 68: 1-26.

Submitted for publication on 22 April 1997;
accepted on 30 June 1998.

419



